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I know we would all rather be
fishing, but.....




Presentation Overview

» Developments without Public Wastewater.
» QOverview of Onsite Wastewater Options.

» Stormwater Minimum Design Criteria and
Stormwater Control Measures Not Reviewed

e On-Site Wastewater — Stormwater Conflicts.
* Model/Methodology to Optimize Design (PPPPPP).
e Case Studies
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Why On-Site Community System

POTW is not available.
Often preferred over individual on-site systems.

Allows for concentrated development (cluster,
conservation, etc.) .

Maximizes open or natural areas.

Environmentally friendly (groundwater recharge,
Irrigation of natural or landscaped areas, reuse,
other).

Operation and maintenance often provided by
private utility or contractor.



Site Restrictions

e Soll Restrictions.

» Setbacks: Wells, Property Lines, Water Features, Land
Features, Pool, Easements, etc.

» Challenging Topography.
« Contiguous Available Area.

e Client’s Unrealistic Expectations.
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Soll Restrictions
» Depth to Bedrock or Restrictive Layer.
» Depth to Seasonal High Water.
» Bad Soills.
 Disturbed Solls or Fill.
 Other.
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Regulations

e« NCDHHS — Subsurface

— 15A NCAC 18E: WASTEWATER TREATMENT
AND DISPERSAL SYSTEMS

« NCDEQ — Surface

— 15A NCAC 02T: WASTE NOT DISCHARGED
TO SURFACE WATERS

— 15A NCAC 02U: RECLAIMED WATER
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Benefits of Reuse, Advanced

Pre-Treatment

* |Increase Loading.

» Decrease Setbacks.

» Beneficial Reuse: Irrigation, Etc.
 Allows for Drip and Spray lrrigation.
» Fencing may not be Required.
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Reuse, Advanced Pre-Treatment

 Aerobic/Activated Sludge (Extended Aeration,
Sequencing Batch Reactor, Etc.)

 Recirculating Media Filter.

 Membrane Bio-Reactor.

* Nutrient Removal.

« Disinfection: Chlorination or Ultra-Violet.
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Aerobic Treatment

L .u-‘& il 8 2SS

MacCONNELL
& Assoclates, P. C.



lating Media Filter
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Methods Of Subsurface Dispersal

e Subsurface:

— Conventional Gravity.
— Pressure Manifold.

— Low Pressure Pipe.

— Chamber.

— Panel Block.

— Drip Irrigation.

— Synthetic “Stone”.

— Sand Lined Trench.

— Other.
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onventional Gravity
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Pressure Manifold
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Low Pressure Pipe (LPP)
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Chamber System
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Panel System
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Drip Irrigation
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Synthetic Stone

MacCONNELL
& Assoclates, P. C.



Flow Equalization

» Reduce Treatment and/or Dispersal
Requirements.

» Examples: Schools Churches, Camps, Etc.
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Flow Reduction

» Regulations: NCDHHS & NCDEQ.

 Rules Based on Pre-Water Conservation
—ixtures.

e Base on Fixtures and/or Historical Data.
« PE Documentation.
» Can Re-Rate System.
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Conflicts with Stormwater and

On-Site Wastewater
 Vertical and Horizontal Regulatory setbacks.

 Piping Conflicts and Separation.
» Use of better solls.

o Siting considerations.

« Can Re-Rate System.
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Model to Optimize Design (PPPPPP)

(Prior Proper Planning Prevents Piss Poor Performance)
 Site Features (Easements, Wetlands, Structures, Etc.)
» Local UDO/Zoning & Meet with Officials.
 Preliminary Soils Evaluation.
 Preliminary Well Site Approval and Drilling.
« NCDEQ, NCDHHS — On-Site, & Local Rules.
» Concept Plan Based on Above.
* Preliminary Plat.

e Construction Plans and Permits.
MacCONNELL
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Case Study — Background

First Time Developer: no experience in
development.

Original Site Engineer: little understanding of
community on-site systems.

Community Farm Concept.
Conservation Subdivision with +50% open space

Relatively small lots with majority of development
open space.

In more rural area of county.



We Became Part of the Original Team

|_ate In the Process

* \We were brought to the Team at the request of the
Soil Scientist who did not have confidence in Site
Engineer with respect to on-site systems.

 Site Engineer had already developed and gotten
approvals for site plan.

» No consideration for suitability of soils nor how
much area would be required for drain fields.

 Solls work was not completed.
* Only responsible for water and wastewater systems.



Problems with Original Site Plan

Houses/Roads/Farm Area Located in Better Solls.
Areas designated for Drain Fields were arbitrary.

Not enough Drainfield Area to Support
development.

Drip Lines running up gradient, not on contour.
Subdivision laid out as If it was on municipal sewer.

NCDOT roads with curb and gutter which were not
In line with price point of homes.

Wastewater Collection System had to be routed
around Stormwater and Other Structures.
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i _' SITE DATA SUMMARY PARKING CALCULATIONS:

ADJUSTED GROSS SITE AREA: 287723 4C SINGLE FAMILY LOT PARK NG:
NG RR, MLR-A PARKING SPACES REQUIRED: 2 SPACES PER SINGLE FAMILY LOT {143 LOTS)
DENSITY ALLOWLL U5t PAAING SPAGES PROYILIEL 705 S9AGES fr SPAUSS INIRNAL { SINGLE FARILY LO1)
PROPOSCD DLNSITY: osc00LAC
PROPDSED LOTS. 11 £ oA
1 EXISTING HOUSE ON PID: 168062 TG 57ACES REQUIRED: 1 SPAGE | 1005 FOR 2200 SF GLUBHOUSE = 22 SPACES,
15ROFOSED FARY RESIDENT PARAING SPACES PROVIDED 22 SPACES
TOTAL SFUNITE: 12
N GO 50 HANDIGAP AGGEGSIBLE PARKING SPAGES REGUIRES:  3PAGE
N vanantun o7 size HANDICAP ACCESSIBLE PARKING SPACES PROVIDED: 1 SPACE

281380 FT
HOUSING TYPE: SINGLE FAMILY CETACKED

A3 BULDING HEIGHT 25 BISE PA3KING SPAGES REGUIRED: 10% CF TOTAL SPACES WITH A MIN.OF 4 SPACES
1A ALLCIWABLE IWPERYIOUS SURFACE: 17.26 A8 (8%) BI<E PARKNG SPACES PROVIDED: P
£D IUPERYIO IS SURFACE. 7.2 A2 (6%)
GENERAL NOTES LEGEND:
T \WHIE SPACE ON PLAN REPRESENTS S HER LOTS. LTILITY EXISTING GONTOUS (10" NTETVA. |

EASEMENTS, FOWER LINE EASEMENTS OR ROADS
THERE SRE NO TRANSIT ACCOMYODATIONS PROFOSED.
THE SITE SHALL USE COMMUNITY WELL AND SEPTIC. 4
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Revised Project

Development on one side of creek.

Same number of homes.

Use better soils for drain fields.

Do away with “Community Farm Concept™.
Keep Conservation Subdivision.

Save as much infrastructure as possible.
New portions use swales in lieu of curb and gutter.
All drain fields on site.
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WATER SYSTEM NOTES

1. COMMUNITY WATER SALL BE PROVIDED BY A COMMUNITY WELL SYSTEM APPROVED BY THE STAE OF NORTH CAROLINA.

2 THE WELLS SHONN OV THIS PLAN HAVE OECH PRELMINAR TESIED AND ME PROPGSED kS T4E SOURCE FCR WATER DISTRBUTION SHSITE, AT THE
CTION DRAWINGS, FULL DETALS WIL. 8E PROWDED FCR THE TREATMENT AND DISTRIBUTION OF WATER

WELLs To- EAch Ho vse

THE EXISTING WELLS W= A 1007 NO BUILD SETBACK PROVIDED AROUND
THE ESUTRACTOR SHALL BDORDNATE Tie CONSTRUCTON. OF UNSERERCURD. LTUITES (RATER. SEWER, SToRM, ELECTRIGAL, S OR OTHER). THE
0 SE RESPONSIBLE FOR THE INSTALLATON OF ALL UTLI Y SERVIGES T TH
7 NFORUTION AALIBLE. VAiERE IRE_NOT CWEN AT FOI
& COMTRACTOR. A0 REPORTED T0 THE EMGIEER. WHEN. LIKNOWN LNES. ARE
EXPOSED. HEIR LOCATIONS JND ELEVATIONS SHALL 4150 BE FERORTED 10 JHE ENCIUEER.
NTRACTCR MAY REPURFOSE EXISTING METERS AND APERTENANCES TO NEW LO

WASTEWATER SYSTEM NOTES

COMMINIY WA EWAIE SHBLL U POV U A CONMUNITY ORANFILLD STSIEN. ALL YASIEVAILI MPRDVLNENTS SHALL HEET COUNIY Ok
Rt ENVFONENTAL FEALT RCOUREEHTS

Pa SR CROUPED INTD SCVERAL COLLICTION SYSTONS. EACH COLLECTION SYSTEW WIL. CONTAN A GRATY CONVERGENGE

I, Pl THE WASTE TO 4 CENTRALIZED
EFFLIINT W\L THEN IE PWFE] TO Vi’RIDUS BRNNFE\[D‘ 'HNH\-HEHT 'lllE SITE. THE DETALS OF THZ PUMPS; UHES Tl!EkTMENT TANKS AND
FIELDS WILL BE PROVIDED [N 1He. CONSIRUCHON DOPUMENIS
EACH LOT HAS 3—4 BEDR{‘GNS. REFER TO THE PLAN FOR THE NUMBER OF BEDROOMS FOR EACH LOT. THE CALCULATION OF mpsm GALLONS
PER DAY 1S BASED. Fb PER BEFDRODU, THE ORANAELD IS SIZED SASED ON G0 GRD PZR BEDRDOM (FER ARRROVED 75%
REDUETION)
THE PROPOSED LOTATION OF INTIAL AND REPAIR DRAINFEILDS IS BASED ON RESORTS BY DON WELLS LS. OF S&EC.
ALl Siar

IGAL, GAS UK OIHER). THE

JATIONS ARE_NOT GMEN AT POINTS OF EXISTING
NTRACTOR, AiD REPORTED. T0' THE ENGINEER. NHEN LRKHGWN, LNES ARE
EXPOSED, HEIR LOGATIONS AND ELEVATIONS SHALL ALS0 BE REPORTED T0 THE ENGINEER.

PROPOSED UTILITY SEPARATION

1. WATER MAINS SHALL BE LAID AT LEAST 10 FEET HORIZONTALLY FROM EXISTING OR FROPOSED SEWERS, UNLESS LOCAL CONDITIONS OR BARFIERS
PREVEMT A 10-FOUT SCPASATION, I WHICH CASE:
1.1, THE WIETER MAN IS LAD I A SEPATATE TRENCH, WITH THE ELEVATION OF THE BOTIOM OF THE WATER MAN AT LEAST 18 INCHES AEOVE THE

ToP
12, HE WATER Hal rs SADIN THE SAME TRENGH 45 THE SEWER WITH THE WATER: MAN LOCATED 4T ONE SIE OF A BENGH OF UNDISTUREED
£ ELEATON OF THe SOTTOM OF THE WATER WA AT LZAST 15 INGHES ASCUE THE TOP oF TH
2 CROSONS & AT Wt OVER & WATER MAN 0 CROS: Swcn, T GATER W SiAL BE
AT SUCH A D TIE WATER AN 15 AT LEAST 18 MONES ABYE.TLE T mc- OF mz SENER. IF
TCAL SEPARATION, BI0TH THE WATER UAIN AND SEWER CONSTRUCTED OF FERI0JS
WLS WITH JOINTS THAT ARE EQUIVALENT TO WATER MAIN sm«ms  FOR & DISTANCE OF 10 N EA]DH SIBE -JF THE PORT CF GROSSING,
ING & WATER MAH UNGER A SEWER: WHENEVER T i3 KeCEssu
CERRCS MATERIAL AND. M7 JONTS EQUNALENT T WATEE. MAN STADARDS FCR i DISTANGE 0F 10
FEET SN BhCH SIbS OF TLE PONT OF CROSSING. A SECTGN OF WATER W FIRE SHALL BE CENTERED AT TiE SONT OF CROSOING.

SEPARATION OF SANITARY SEWERS AND STORM SEWERS

1. A 24" VERTICAL SEPARTION SHALL BE PROVIDED BITWEEN STORM SEWER AND SANARY SEWER LINES OR BCTH THE SANTARY AND THE STORM
LINES SMALL BE CONSTRUGTED OF FERROUS MATERIALS,
2. AN B HORIZUNIAL SEPARAIICN SHALL EE PHUVIDED SEIWEEN SIURM ScWER AND SAMIIARY SEWER UNES,




Wastewater System Design
Components

 Collection System: Modified STEP System with
multiple lots on one offsite STEP tank.

« Wastewater Treatment System: Recirculating Media
Filter with UV-Disinfection, proprietary system.

« Effluent Disposal: Subsurface Drip Irrigation.




Collection System:;
Modified STEP System

Private 6-inch collection sewer with cleanouts in lieu
of manholes

Allows for a couple of emergency generators to be
cycled in an emergency.

Ensures proper O&M through private utility.
Works well with topography.
No tanks on lots.

Reduces O&M with respect to pumping and pump
replacement.



Wastewater Treatment System:
Recirculating Media Filter

Technology based on recirculating sand filter.
Uniform plastic media.

Only moving parts are pumps.

UV Disinfection.

Simple to operate and maintain.

Expandable, can be phased.

Reuse quality with nutrient removal (Certified: NSF
40, 245, and 350), although not required for permit.



Wastewater System Design Criteria

Influent Permit Effluent Design Effluent

3-4 Bedroom Homes
ADF GPD 60,960
Adjusted ADF (75%) 45,720
BODs (mg/l) 250

TSS (mg/l) 250

Ammonia (mg/l) 25.0
Nitrate/Nitrite (mg/l) 0.00
Total N (mg/l) 40.0
Total P (mg/l) 11.0

Fecal Coliforms 10710
(G.M #/200ml)













Effluent Disposal:
Subsurface Drip Irrigation

Aesthetically pleasing, no visual impact.
Fencing not required.

Many zones with ability to modify dosing regimes.
Dosing based on soils, lateral flow, and modeling.
Forests and open fields.

Alternate initial and repair fields.



| essons Learned

EXxperience matters.
With large community on-site systems solils dictate design.
Modified STEP systems provide benefits and cost savings.

Recirculating media filters with drip irrigation are a good
option for community systems.

Use PPPPPP to optimize wastewater and stormwater
design to be more cost effective.



Case Study — Motel at Coast

 Tight site.

 Setbacks from existing neighboring stormwater and on-site
wastewater features.

e Potential conflicts with stormwater and on-site wastewater.
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Case Study — Coastal Development

« Tight site.
» High seasonal groundwater.
 Poor solls.



Design Considerations

e Stormwater:
— Several Infiltration basins.
— Need fill to maintain seasonal groundwater separation.
— Need to excavate poor soil and back fill with sand.

* On-site wastewater:
— Engineer Flow Reduction.
— Reduced loading rate (LTAR) with pre-treatment.
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Contact Information:

Gary S. MacConnell, P.E.
919-467-1239
gary@macconnellandassoc.com

MacCONNELL
& Assoclates, P. C.



Questions?

MacCONNELL
& Assoclates, P. C.
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